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Background On Chemical Warfare Agents 

Chemicals were first used as warfare agents during World War I. In 1915, Gennany released 
168 tons of chlorine onto troops at Ypres, Belgium. In 1917, sulfur mustard was used by 
Gennan troops again at Ypres, Belgium. The first chlorine attack represented merely an 
escalation of the existing use of chemicals as irritants. The use of irritating smoke, such as the 
burning of sulfur, against opposing forces dates back to antiquity. 

Various agents can be irritating, incapacitating can injure or kill. Some agents cause only local 
effects, some have only systemic effects, while others have both effects. An irritating or 
incapacitating agent could cause a retreat or render persons unable to advance allowing a terrorist 
time to accomplish his or her goal. 

Some chemicals may evaporate quickly while others may remain for long periods of time. This is 
described as their persistency. Persistence can be from minutes to days and is determined by the 
chemistry of the agent and the environment in which it is used. 

Chemical agents can be in the form of solids, powders, liquids or gases. Agents may be inhaled, 
swallowed, or enter the body through eyes or skin. The effects can be immediate or delayed. 

Twenty-five to thirty countries have active military programs. Since chemicals are readily 
available or easily made, of low cost, are easily transportable, and can be delivered by varying 
routes, chemicals make an excellent weapon for the terrorist. Most countries, including the 
United States, are not prepared to deal with a terrorist attack using chemicals. 

The following information is designed to provide you with a basic knowledge of these chemical 
warfare agents and their toxic effects. In addition, basic information regarding the 
decontamination procedures and medical treatment of these chemical agents has also been 
included. This information is being presented with the goal of assisting the general public with 
developing a greater understanding of the chemical warfare agents, which could be used against 
us by terrorist. 



NERVE AGENTS 


The nerve agents are Tabun (GA), Sarin (GB), Soman (GD), and VX. These are the 
most toxic of all the weaponized military agents. Nerve agents are classified as Organophosphate 
which have physiological effects similar to that of many insecticides commonly found in the 
community. GB, or Sarin, is one of the more commonly stockpiled agents and the most publicly 
well known due to the Tokyo subway incident. 

When dispersed, the more volatile ones constitute both a vapor and liquid threat. Sarin may be 
inhaled as a vapor, or cause toxic effects by contact with the skin in the liquid form. VX is 
primarily a liquid skin hazard at normal ambient temperatures. These chemicals are easily 
absorbed through the skin, eyes, or lungs and can cause sudden loss of consciousness, seizures, 
apnea and death. Onsets of noticeable effects occur from a few seconds to hours after exposure. 
Nerve agents are designed to irritate, incapacitate, injure or kill. 

Characteristics 

Nerve agents are stored and transported in the liquid state. The G-agents are volatile liquids at 
nonnal temperatures, although, the most volatile, Sarin, evaporates at about the same rate as 
water. 

Toxicity and effects 

Nerves communicate with muscles, organs, and other nerves by releasing chemicals or 
neurotransmitters at their connection site (synapse). One of the most common neurotransmitters 
is acetylcholine (ACh), which is released and collects at the receptor site stimulating the end 
organ to respond and produce a variety of effects: muscle contractions, gland secretion, and 
nerve-to-nerve conduction. 

When a nerve impulse reaches the synapse, acetylcholine is released from the nerve ending and 
diffuses across the synaptic junction to combine with receptor sites of the receiving nerve, and 
the electrical message continues. To stop further stimulation of the nerve, acetylcholine is rapidly 
broken down by acetylcholinesterase (AChE). Thus, a “check and balance” system prevents the 
accumulation of acetylcholine and the resultant over-stimulation of nerves, muscles and glands. 

The term “nerve agent” refers to chemicals that produce biological effects by inhibiting the 
enzyme acetylcholinesterase, thus allowing the neurotransmitter acetylcholine to accumulate. As 
a result of this accumulation, the organ that is normally stimulated has now become over- 
stimulated which causes hyperactivity of this organ. 

The clinical effects of nerve agents are in organs that have cholinergic receptors. These are 
divided into muscarinic sites (smooth muscles and exocrine glands) and nicotinic sites (skeletal 
muscles and pre-ganglion fibers). Over-stimulation at muscarinic sites will increase secretions. 
The victim may experience increased saliva, tearing, runny nose, phlegm in the airways, and 
sweating. The accumulated acetylcholine also causes pinpoint pupils (Miosis), shortness of 



breath (bronchi-constriction), and hyperactivity of the gastrointestinal tract (nausea, vomiting, 
and diarrhea). Over-stimulation of nicotinic receptors causes skeletal muscle fasciculation, 
twitching, cramping, weakness, and finally paralysis. There is also stimulation of the pre¬ 
ganglionic fibers which may contribute to hypertension and tachycardia. Nerve agents can also 
have further effects on the cardiovascular system. Bradyarrhythmias, heart block, 

tachyarrhythmias (sinus tachycardia), and ventricular arrhythmias (ventricular tachycardia and 
ventricular fibrillation) may occur, but most disappear once the antidote is given. 

The central nervous system may be effected in other ways as well. Acute severe effects include 
loss of consciousness, seizures, and apnea. Effects from a mild exposure include nervousness, 
fatigue, minor memory disturbances, irritability, and other minor psychological symptoms. 
These latter symptoms may be prolonged for 4 to 6 weeks following exposure to a nerve agent. 

The diagnosis of a nerve agent poisoning must be made clinically. There usually is not time for 
laboratory confirmation. The combination of pinpoint pupils and muscle fasciculation is the most 
reliable clinical evidence of Organophosphate (nerve agent) poisoning. Nerve agents can also 
have further effects on the cardiovascular system. Bradyarrhythmias, heart block, 

tachyarrhythmias (sinus tachycardia), and ventricular arrhythmias (ventricular tachycardia and 
ventricular fibrillation) may occur, but most disappear once the antidote is given. 

The central nervous system may be effected in other ways as well. Acute severe effects include 
loss of consciousness, seizures, and apnea. Effects from a mild exposure include nervousness, 
fatigue, minor memory disturbances, irritability, and other minor psychological symptoms. 
These latter symptoms may be prolonged for 4 to 6 weeks following exposure to a nerve agent. 

The diagnosis of a nerve agent poisoning must be made clinically. There usually is not time for 
laboratory confirmation. The combination of pinpoint pupils and muscle fasciculation is the most 
reliable clinical evidence of Organophosphate (nerve agent) poisoning. 

VESICANTS 

Vesicants cause blistering to the skin. There are many types of vesicant causing agents such as 
plants, animals, chemicals and sunlight. As for chemical warfare agents, sulfur mustard and 
Lewisite are the most commonly referred to. There is no medical pretreatment for blister agents. 
There is also no specific therapy, only supportive measures. 

SULFUR MUSTARD 

Sulfur mustard poses a threat in vapor and liquid forms. If inhaled, damage to the respiratory 
tract occurs which can lead to respiratory distress and possibly respiratory failure. 

With contact to the eyes and skin, mustard can cause temporary blindness and blistering of the 
skin. Because of mustard’s radiomimetic effects, damage to some internal organs can also occur. 


If mustard has contact with the skin, it is absorbed and chemical cellular damage occurs within 1 
to 2 minutes. There is no immediate pain, there is no immediate skin discoloration or blistering, 



and there is no immediate eye irritation. Hours later, the casualty realizes that he or she has been 
exposed. The onset time for clinical effects ranges from 2 to 48 hours with the most common 
time frame of 4 to 8 hours. 

The exact mechanism by which mustard damages cells is not fully understood. It alkylates DNA 
and clings to proteins and other cellular components. The end result is DNA damage and cellular 
death. Because of such cellular destruction, more extensive injury can result in death because of 
sepsis as a result of bone marrow damage, decrease in white blood cells, and an impaired 
immune system. 

Characteristics 

Mustard is an oily liquid with a color ranging from a light yellow to brown. It’s odor is that of 
garlic, onion, or mustard, although odor should not be relied upon for detection. 

Decontamination 

Decontamination must be done as quickly as possible since cellular damage occurs in as little as 
two minutes. Decontamination of the casualty at the ED 30 minutes or more after contact with 
mustard will not change the clinical course of the patient’s illness, but will prevent cross¬ 
contamination of providers. The casualties should remove all clothing, rings, and jewelry. Skin 
decontamination may be perfonned with soap and water or with a 1:10 bleach solution and 
flushed well with water afterwards. 

Eye injury and treatment 

Eye involvement can range from mild conjunctivitis from a small exposure of mustard, to more 
severe conjunctivitis, lid inflammation and edema, blepharospasm, and corneal roughening with 
a larger exposure. These more severe effects will cause the casualty to be unable to open their 
eyes and will render them without sight. A larger exposure, particularly if by liquid, may produce 
comeal opacification, corneal ulceration, or corneal perforation. Miosis is sometimes observed 
after mustard exposure and is thought to be due to cholinergic effects. 

Gentle irrigation of eyes with saline or water should perfonned initially. Aggressive attempts to 
pry apart severely painful, blepharospastic eyelids to accomplish an inigation 30 minutes or 
more after exposure is of little value, since the damage has been done and the agent has 
evaporated or has been absorbed. A visual acuity should be obtained prior to initiation of further 
treatment measures. With severe eye injuries, homatropine or other mydriatic medication should 
be applied topically to prevent adhesion fonnation. Topical analgesics may be used for the 
initial examination, but further use should be avoided. The instillation of topical steroids may be 
of benefit if used within the first 24 hours. Topical antibiotics should be applied several times per 
day and Vaseline should be applied to lid edges to prevent them from adhering. Oral analgesics 
are the preferred route for pain management. The eyes should never be bandaged, although the 
wearing of sunglasses may be beneficial. Early involvement of an ophthalmologist is advised. 



Skin injury and treatment 


Skin effects begin hours after exposure with erythema accompanied by burning and itching, 
followed later by the development of small vesicles. Later these small vesicles coalesce to form 
blisters. The size and depth of the blister formation depends on the amount of the exposure and 
whether the exposure was from vapor or liquid. Coagulation necrosis extending into the dennis 
may develop under blisters caused by the accumulation of liquid. 

Soothing creams or lotions might be effective for irritation and burning. Oral pain medications 
will also be needed. Large blisters should be unroofed and these areas should be irrigated several 
times a day. Topical antibiotics should be applied to prevent skin bacterial super-infections. 
Fluid requirements should be addressed, although fluid replacement is much less than with 
thennal bums. Rarely will bums be full thickness requiring skin grafting. 

Airway injury and management 

Mustard damages the mucosa or lining of the airways. This damage begins in the upper airways 
and descends downward into the lower respiratory tract depending upon the dose exposure. A 
relatively small exposure may cause upper airway irritation resulting in epistaxis, sore throat, and 
a hacking cough. A moderate exposure may cause hoarseness, laryngitis with voice loss and a 
productive cough. A larger exposure that reaches into the lower respiratory tract and effects the 
bronchioles may produce dyspnea and a productive cough. Because of damage that could occur 
to the underlying musculature as well, Hemorrhagic pulmonary edema is possible, although 
pulmonary edema is rare. 

Upper or minor airway symptoms may be relieved by steam inhalation and cough suppressants. 
A patient with moderate to severe effects may benefit from oxygen, bronchodilators, steroids, or 
continuous positive airway pressure (CPAP). For signs of severe upper airway involvement, 
Intubation should be prefonned early before laryngeal spasm or edema makes it difficult. The 
initial chemical pneumonitis should be treated in the usual manner, but antibiotic therapy should 
not be started until after an organism has been identified. 

Gastrointestinal effects 

Initial gastrointestinal effects of nausea and vomiting usually occur within the first 24 hours 
following an exposure. These effects are due in part to the cholinergic stimulation. Some added 
effects may be from swallowed tracheal secretion. Gastrointestinal effects seen after 3 to 5 days 
are thought to be due to tissue destruction in the abdomen. 

Bone marrow effects 

Absorption of significant amounts of mustard produces damage to and death of the stem or 
precursor cells of the bone marrow. This causes a decrease in white blood cells, red blood cells, 
and platelets 3 to 5 days following exposure. The absence of these cells increases susceptibility 
to infection. Survival is rare if WBC counts become less that 200. Reverse isolation precautions 
should be initiated early for those patients who have had a large exposure to mustard. 



LEWISITE 


Lewisite is a vesicant that is rapidly absorbed by the eyes, skin, and lungs. It produces blisters 
similar to mustard, however, Lewisite is highly irritating on ini It also produces visible lesions 
more quickly. Unlike mustard, it does not damage bone marrow. 

Characteristics 

Lewisite is an oily, colorless liquid with the odor of geraniums. It is more volatile than mustard. 

Decontamination 

Decontamination must be done to remove contaminant prior to allowing entry into the hospital 
Emergency Department to prevent cross-contamination to staff members. Careful removal of the 
casualties clothing, rings, and jewelry must be accomplished to prevent further exposure of the 
patient to the agent. Skin decontamination may be perfonned with soap and water or with a 1:10 
beach solution and flushed well with water afterwards. Irrigation of eyes should be performed 
using saline solution or water in copious amounts. 

Eye injury and treatment 

Lewisite causes pain and blepharospasm on contact. Edema of the conjunctiva and lids follows 
and the eyes may be swollen shut within an hour. Iritis and corneal damage may follow if the 
dose is high. Treatment protocol for eye injuries from mustard should be referred to when 
treating Lewisite exposures. 

Skin injury and treatment 

Lewisite causes much greater skin damage than mustard. Skin irritation is seen relatively soon 
after exposure causing immediate pain or irritation. A gray area of dead skin is often seen prior 
to progression to blister formation, severe tissue necrosis and sloughing although the full lesion 
does not develop for 12 to 18 hours. 

Treatments of such blistering tissue damage are the same as for mustard. Patients should be 
observed closely for signs and symptoms of infection occurring in wounds. 

Airway injury and management 

Lewisite causes immediate irritation to the upper airways. Because of this extreme irritancy to 
the nasal area and upper airways, it causes the person to mask or exit the area quickly. The 
airway mucosa is the primary target and damage progresses down the airways in a dose- 
dependent manner. Further severe lung damage can occur if casualty is not removed from the 
area of contamination quickly. Pseudomembrane formation is commonly seen. Pulmonary 



edema, which is rarely a complication of mustard exposure, may complicate exposure to 
Lewisite. 


Treatment for upper airway irritation is the same as for mustard exposure. Further complications 
of airway injury, such as pulmonary edema, must also be addressed as necessary. 

Cardiovascular system damage 

Lewisite causes an increase in capillary permeability with resulting intravascular fluid loss, 
hypovolemia, shock, and organ congestion. This may lead to hepatic or renal necrosis with more 
prominent gastrointestinal effects that include nausea, vomiting, and diarrhea. With this loss in 
circulating fluid, careful attention to fluid balance will be an important issue. 

PULMONARY AGENTS 

Pulmonary intoxicants cause severe life-threatening lung injury after inhalation. These effects are 
generally delayed several hours after exposure. Treatment is usually supportive and may require 
advanced intensive care techniques including intubation, use of a mechanical ventilator in the 
hospital, and PEEP breathing. Pulmonary intoxicants included with this group are phosgene and 
chlorine. 


PHOSGENE 

Phosgene is widely used today in the manufacturing of dyes, coal tar, pesticides, and 
pharmaceuticals. It was widely used in WWI until mustard was introduced on the battlefield. 

The Bhopal, India disaster of 1984 at the Union Carbide plant involved the release of 50,000 
pounds of methylisocyanate, which is composed of phosgene and methylamine. There were 
150,000 people affected, 10,000 severely injured, and 3,000 killed. 

Characteristics 

Phosgene is a colorless gas above 47 degrees F and is 4 times heavier than air. It is generally 
transported in it’s liquid state. As a gas, phosgene is colorless with and odor of sweet, freshly 
mown hay. It is principally a hazard by inhalation. 

Decontamination 

With vapor exposure only, moving patient to fresh air should be accomplished quickly and 
clothing should be removed to prevent off gassing. If liquid exposure occurs, areas of 
contamination should be removed with soap and water or flushed with copious amounts of water 
only. 



Toxicity 


The primary damage from phosgene is from the carbonyl group. Phosgene dissolves slowly in 
water to fonn carbon dioxide and hydrochloric acid (HC1). In contact with upper airways, HC1 
causes a transient irritation of the eyes, nose, sinuses, and throat. A mild cough may also be 
present due to irritation of the upper airway and bronchi. There usually is a symptom-free period 
of 2 to 24 hours. Over the first several hours, the carbonyl group from the phosgene attacks the 
surface of the alveolar capillaries and causes leakage of fluid into the tissues. Eventually, this 
leakage of up to 1 liter per hour causes severe hypoxia and apnea. A resulting severe non- 
Cardiogenic pulmonary edema occurs. 


CHLORINE 

Chlorine is a significant irritant to the eyes and respiratory tract. It is widely used in the 
manufacturing of chemicals, plastics, and paper. It is commonly used in laboratories and in 
swimming pools. Industrial exposures have produced large numbers of injuries. 

Characteristics 

Chlorine is found as an amber liquid or greenish-yellow gas that has a characteristic pungent 
odor. Although generally stored and transported as a liquid, when released, the resulting gas is 
about two times heavier than air. 

Toxicity 

Chlorine injures cells by its reaction with water. Together with water, hydrochloric acid and free 
oxygen radicals are fonned which attack cells. Chlorine gas is 30 times more irritating to the 
respiratory mucosa that HC1. 

Chlorine is toxic to any body surface including the eyes, skin, respiratory tract, and GI tract. In 
seconds after exposure, there are symptoms of irritation to the eyes and upper airways. Irritation 
of the respiratory tract that generates coughing, shortness of breath, wheezing, and sputum 
production follow this. Initial respiratory distress is followed by noncardiogenic pulmonary 
edema in 12 to 24 hours after exposure. Sudden death is usually due to severe Hypoxia and 
cardiac arrest. 

Decontamination 


Exposed victims should be moved away from the source of exposure. Toxicity to skin and eyes 
should be flushed with copious amounts of water. 



AMMONIA 


Ammonia is widely used industrially in the U.S. with over 500,000 workers potentially exposed 
annually. It is used as an agricultural fertilizer and is used in the manufacturing of explosives, 
dyes, and plastics. 

Ammonia is rapidly absorbed by mucosal surfaces and causes damage to the eyes, oral cavity, 
throat, and lung. When mixed with water, it forms a corrosive agent, ammonium hydroxide 
which causes considerable damage in the fonn of liquefaction necrosis. Due to its high eater 
solubility, it penetrates tissues rapidly. 

Characteristics 

Ammonia is a colorless, highly water-soluble, alkaline gas that has a pungent odor. Household 
ammonia has a pH <12 and causes limited damage. Anhydrous ammonia, which is an industrial 
chemical, has a pH >12 and causes severe damage. 

Decontamination 

After the patient has been removed from the area of exposure, decontamination should be started 
immediately. Remove all clothing and wash with soap and large amounts of water for 15 to 20 
minutes. The eyes should be irrigated continuously with water using Morgan-lens device and 
topical analgesics will enable continuous eye irrigation therapy. 

Eye damage 

Initially, ammonia causes burning, tearing, and severe pain to the eyes. Since it has a tremendous 
capacity to penetrate the eye, comeal opacification and lens damage leading to cataract formation 
usually occurs. 

Airway damage 

Mild exposure causes cough, shortness of breath, chest tightness, wheezing, and laryngitis. 
Higher exposures can cause hypoxia, chemical pneumonia (pneumonitis), and hemorrhage. This 
will gradually improve over 72 hours. If the patient survives the first 24 hours, recovery is 
probable. Often times, higher exposures result in a non-Cardiogenic pulmonary edema. Because 
of laryngeal swelling, early intubation should be considered to protect the airway. 

Skin damage 

Pain, blister fonnation, and possibly deep bums similar to frostbite can occur. 



Gastrointestinal damage 


If ammonia is ingested, severe mouth pain, cough, abdominal pain, nausea, and vomiting can 
occur. Severe edema of the lips and mouth is commonly seen. The patient should be observed 
closely to make certain that laryngeal irritation does not cause airway obstruction. Esophageal 
stricture and perforation is common. 


BLOOD AGENTS 


Blood agents are rapid acting chemical agents, which can be lethal. They are usually seen in the 
form of a colorless gas or in the liquid state. The primary route of absorption is by inhalation. 
Blood agents poison the body inhibiting the enzyme cytochromeoxidase, thus interfering with 
cellular respiration. 


CYANIDE 

Cyanide is widely utilized, manufactured, and transported in the United States. It is used in 
printing, agriculture, photography, and in the manufacturing of paper and plastics. Cyanide is 
often transported via rail in 30,000 gallon tanks which makes it a potential threat for terrorism. 

Characteristics 

Cyanide can be stored and transported in the liquid or solid state. As liquids, they vaporize at 
about 73°F and 58°C, so they will be in the gaseous from under most temperate conditions. It 
has been said that cyanide has a bitter almond odor, although it is undetected by 40% of the 
population. Large amounts of the chemical are needed to cause death. 

Types of Cyanide 

The three types of cyanide that may be encountered are hydrogen cyanide (AC) and cyanogen 
chloride (CK), which are the liquid forms, and cyanide salts (sodium, potassium, and calcium), 
which are the solid forms. Hydrogen cyanide has no irritant properties. Cyanogen chloride is a 
pungent, heavier-than-air vapor, which can cause irritation of the eyes, nose, and throat. Salts are 
most dangerous following ingestion. Onset of action is slower and more prolonged. Cyanide salts 
generate hydrogen cyanide gas on contact with a strong acid such as sulfuric acid. 

Cyanide exists normally in human tissues and is usually metabolized in the liver and excreted in 
the urine. Toxicity occurs when the cyanide binds to iron in the mitochondria, which prevents 
that cell from using oxygen. Without oxygen, cells begin to die. The heart and brain cells are 
affected initially. 



Toxicity 


Acute cyanide poisoning occurs after inhaling the agent, drinking solutions of cyanide or by skin 
contact with large amounts of liquid cyanide. After inhalation of a low concentration, the patient 
becomes anxious, begins to hyperventilate, may complain of dizziness and headache. Vomiting 
may also occur. A flushed or “cherry red” appearance to the skin may be seen, although it is 
uncommon. Symptoms improve once the casualty is moved away from the source. Symptoms 
should not progress but should improve once exposed to fresh air. 

In contrast, after inhalation of a large amount of cyanide, approximately 15 seconds later, the 
victim becomes anxious and starts to hyperventilate. Thirty seconds after exposure, the victim 
may begin to have seizures. Three to five minutes following exposure, breathing ceases and in 6 
to 10 minutes, asystole and death occurs. Initially there is absence of cyanosis and the patient 
may have nonnal sized or dilated pupils. 

Patients will appear in respiratory distress but have a nonnal 02 saturation. Metabolic acidosis, 
usually a lactic acidosis, will be present on ABG results due to the lack of oxygen to the tissues. 

Cyanide toxicity can be measured by serum cyanide lab studies. However, there may be a delay 
of several hours in obtaining these studies. 


Riot Control Agents 

Riot control agents are a group of aerosol-dispersed chemicals that produce eye, nose, mouth, 
skin, and respiratory tract initation. These agents are considered effective weapons for police 
officers and many of the civilian population as well, as they can disable an assailant. Riot control 
agents have also been used as a form of harassment weapon in many documented criminal cases. 
Riot control agents include: 


CN (Mace®) 

CS (tear gas) 

OC (oleoresin capsicum or pepper spray) 

DM (Adamsite - irritating and vomiting agent) 

The deleterious effect of these agents usually lasts about 30 minutes after exposure. Because of 
this, most people will not seek medical care. Less than 1% will need care from a physician. 
Although not designed to produce death, fatalities have been associated with the use of these 
agents. Generally, the fatalities were the result of accidental death caused by panic during 
evacuations from areas in which the agents were used. 



Characteristics 


Riot control agents are generally solids, often dispersed in a liquid spray via grenades, bombs, 
and hand-held aerosol spray devices. In the past, use of CN (the active ingredient in (Mace®) 
has caused several deaths from pulmonary injury. CS (tear gas) has proven to be less toxic. 
Capsicum, or pepper spray, is derived from the oleoresin capsicum in certain peppers and is most 
often seen as an aerosol spray carried by much of the civilian population. It is also used as an 
over-the-counter topical pain medication. 

Toxicity and effects 

Tearing, eye redness, and irritation occur with exposure to riot control agents. Blepharospasm, or 
spasm of the muscle that causes eyelid closure, causes very transient “blindness” due to the 
closed eyelids. Vision, however, is not impaired once the eyes are opened. 

Possible complications could arise from impacted particles becoming embedded in the eyes. 
Contact lenses should be removed. Irrigation of the eyes with copious amounts of water or 
saline should be done. 

Upper airway effects are usually seen as nasal discharge, sneezing, and burning. If the lower 
airways are affected, complaints of coughing, shortness of breath, and chest tightness may be 
seen. Bronchospasm and wheezing can occur for hours after the exposure, especially with those 
patients who have a history of pulmonary disease. Wheezing should be treated with 
bronchodilators or steroids if standard bronchodilators fail. Oxygen therapy should be 
administered if indicated. Most symptoms should be maximal within an hour or two. 

Most skin exposures require little more than reassurance. With prolonged pain, burning, or 
redness, decontaminates with soap and water or a solution containing a carbonate and/or 
bicarbonate. DO NOT use bleach. After exposure to large amounts of CS and CN, the onset of a 
more severe dermatitis with erythema and blisters may be delayed for 4 to 6 hours after 
exposure. These more severe effects occur under high temperature conditions with high 
humidity and large amounts of agent contacting the skin. 

Effects such as tachycardia, hypertension, and possible mild hypoxia may occur due to anxiety. 
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